BO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI QUOC GIA
LOP 12 THPT NAM 2008

HUONG DAN CHAM PE THI CHINH THU'C MON HOA HQC

Cau 1 (2,5 diém).
1. Cho bang sau:

Nguyén t6 Ca Sc Ti \Y, Cr Mn
Nang luong ion hoa I, (eV) | 11,87 12,80 13,58 14,15 16,50 15,64

Hay giai thich su bién ddi nang lugng ion hoa thir hai cua cac nguyén té trong bang.
2. Viét cong thire Lewis va xac dinh dang hinh hoc caa cac phan tir va ion sau:
BCls, CO2, NO2*, NO2, IF3
3. Tai sao bo triclorua ton tai & dang monome (BCls) trong khi nhom triclorua lai ton tai ¢ dang dime (AlLClg)?

Huong dﬁn chém )
1 (0,5 diém). Cau hinh electron ctia cic nguyén to: Ca [Ar]4s? ; Sc [Ar]3d*4s? ; Ti [Ar]3d24s?;

V [Ar]3d®4s?; Cr [Ar]3d°4st; Mn [Ar]3d°4s?

Ning luong ion hoa thtr hai ing vi su tach electron hoa tri thir hai. Tir Ca dén V déu 1a sy
tach electron 4s thir hai. Do sy ting dan dién tich hat nhan nén Iyc hut giita hat nhan va cac
electron 4s ting dan, do d6 ning luong ion hoa I, ciing ting déu dan. Péi vai Cr, do cau hinh
electron déc biét véi su chuyén 1 electron tur 4s vé 3d dé som dat duoc phan 16p 3d° day mot nura,
electron thir hai bi tdich nam trong cau hinh bén vimg ndy cho nén su tach n6 doi hoi tiéu t6n nhiéu
nang luong hon nén Iz cua nguyén t6 nay cao hon nhiéu so véi cia V. Ciing chinh vi vay ma khi
chuyén sang Mn, 2 electron bi tach ndm & phéan 16p 4s, gia tri I» ciia né chi 16n hon cta V vira
phai, tham chi con nhé hon gi4 tri twong g cua Cr.

2.a (0,5 diém). Cong thirc Lewis:

BCl, CO, NO,* NO, IFs

¢ F

: r + : .
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b (1 diém). Dang hinh hoc:

BCl3z: Xung quanh nguyén tir B ¢6 3 cap electron (2 cap va 1 "siéu cap") nén B ¢6 lai hoa
sp?, 3 nguyén tir F lién két vi B qua 3 obitan nay, do d6 phan tir c6 dang tam gidc déu.

CO;,: Xung quanh C c6 2 siéu cidp, C co lai hod sp, 2 nguyén tir O lién két voi C qua 2
obitan nay. Phan tir c6 dang thdng.

NO*: Ton nay dong electron voi CO2 nén ciing ¢6 dang thdng.

NO2: Xung quanh N ¢6 3 cip electron quy uéc [gom 1 cip + 1 siéu cap (lién két doi) + 1
electron doc than] nén N ¢ lai hoa spz.’ Hai nguyén tir O lién két voi 2 trong s6 3 obitan lai hod
nén phan tir ¢6 cau tao dang chir V (hay gap khic). Goc ONO < 120° vi su day cua electron doc than.

IF3: Xung quanh I ¢6 5 cip electron, do d6 I phdi c6 lai hoa spd, tao thanh 5 obitan huéng
dén 5 dinh ctia mot hinh ludng chop ngii gidc. Hai obitan nim doc truc thing diémg lién két voi 2
nguyén tir F. Nguyén tir F thir ba lién két véi 1 trong 3 obitan trong mit phang xich dao. Nhu vay
phan tir IF3 c6 cau tao dang chi T. Néu ké ca dén su day cua 2 cip electron khong lién két, phan tir co
dang chir T cup.
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3 (0 5 d‘zem) BFs: B ¢6 3 electron ho4 tri. Khi tao thanh lién két v6i 3 nguyén tir F, & nguyén tir B
chi ¢6 6 electron, phan tir khong bén. Dé co bat tir nguyén tr B sir dung 1 obitan p khong lai hoa
de tao lién két 7 voi 1 trong 3 nguyén tir F. Két qua 13 tao thanh phan tir BF3 c6 dang tam giac déu
gidng BCl3 d3 trinh bay ¢ trén.

AICls: AICI;s ciing thiéu electron nhu BF3, nhung Al khong c6 kha nang tao thanh lién két n kiéu

Pr-p= nhu B. Dé c6 du bat tir, 1 trong 4 obitan lai hod sp® cua nguyén tir Al nhan 1 cip electron
khong lién két tir 1 nguyén tir C1 & phan tir AICI3 bén canh. Phan tir AICI3 nay cling xt sy nhu vy.
Két qua 1a tao thanh mot dime.

Cau 2 (3,0 diém).

Cho gian d6 Latimer cua dioxi (Oz) trong méi trudng axit:

0, 0,695V H,0, 1,763V H,0

trong d6 Oz, H202 va H,0 la cac dang oxi hoa - kha chira oxi & mutic oxi hoa giam dan. Céac sd
0,695V va 1,763V chi thé khir cta cac cap oxi hoa - khir tao thanh bdi cac dang tuong ung: O2/H20;
H202/H20.
a. Viét cac nira phan ing cta cac cap trén.
b. Tinh thé khir ctua cap O2/H20.
¢. Ching minh rang H,0; c6 thé phan huy thanh cac chat chira oxi & mirc oxi hoa cao hon va thap
hon theo phan tng: 2 HO2, — O2 + 2H20

Huong dﬁn ch@'m
1(0,5 diém), Doi v6i cdp O2/H202: Oz + 2H" + 2¢ — H20: (1) E°=0,69V
boi voi cap H202/H0: H20, + 2H* + 2¢ — 2HO0 (2) E%=1,763V

2 (1diém). Nira phan tmg cia cip O2/H20: Oz + 4H" + 4¢  — 2H0 (3) E% ?
Cong cac phan tng (1) va (2) s€ thu dugc (3). Do do:
-4FE°; = -2FE° + (-2FE%)
hay E% = 2(E°1 + E%) /4
2x2431/4 =123V

3 (1,5 diém). Pé c6 phan tng di li cia H202: H202 — 1/202 + H0  (4) ta lay (2) trir di (1):
(2)-(1) = 2H,0, — 0O + 2H0
hay H0, — 1/202 + H20 4)
AG% = 1/2 [ -2FE®; - (-2FE®1)]
= F(E% - E%) = F(0,695 - 1,763) = - 1,068F <O0.
AG® <0, phan tng phan huy ctia H,02 14 ty dién bién vé phuong dién nhiét dong hoc.

Cau 3 (2,0 diém).

Pbivoiphantngg A+ B — C+ D
1. Tron 2 thé tich bang nhau cua dung dich chat A va dung dich chit B ¢ cung nong do 1M:
a. Néu thyc hién phan ung & nhiét 6 333,2K thi sau 2 gio nong do cia C bang 0,215M. Tinh
hang s toc d6 cua phan tng.
b. Néu thyc hién phan ung ¢ 343,2K thi sau 1,33 gio néng do cia A giam di 2 lan. Tinh nang
lwong hoat hoa cuia phan tng (theo kJ.mol™L).
2. Tron 1 thé tich dung dich chat A véi 2 thé tich dung dich chat B, déu cung néng d6 1M, & nhiét
d6 333,2K thi sau bao lau A phan tng hét 90%?
Huwong dén cham

D6i v6i phan tng: A+B — C+D
Phuong trinh toc d0 phan tng dang tong quatla:  v=kCaCs (1)
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1.a (0,5 diém). Vi ndng d6 ban dau ctua A va B bang nhau nén (1) tré thanh v =k Ca? va phuong

trinh dong hoc tich phan twong tng la:
kt = ]:/CA - 1/Cho
Thay cac gi4 tri s6 tinh duwoc k 1 = 2,1.10* mol?Is™.

b (0,75 diém). Tai 343,2K, tinh toan tuong tu truong hop 1) duoc k 2 = 4,177.10" mol2s™.
Thay céc gia tri k1 va k, vao phuong trinh Arrhenius tinh duoc Ea = 65 378 Jmol ™.

2 (0,75 diém). Cao = 1/3M; Cgo = 2/3M. Nong d6 ban dau cua A va B khac nhau, phuong trinh

dong hoc tich phan cé dang: kt =

1 In b(a—x)
a-b a(b-x)

Thay céc gia tri s6 vao phuong trinh tinh dugc t = 24353 s. (hay 6,764 h).

Cau 4 (2,0 diém).

1. Trong khong khi dung dich natri sunfua bi oxi hoa mét phan dé giai phong ra luu huynh. Viét

phuong trinh phan tmg va tinh hiang sb can bang.

Cho: E9(O2/H20) = 1,23V; E%(S/S%) = - 0,48V; 2,3RT/F In = 0,0592lg
2. Giai thich cac hién tugng sau: SnS; tan trong (NH.).S; SnS khéng tan trong dung dich (NH4)2S

nhung tan trong dung dich (NHa)2S>.

Huong din chim
1 (1diém). Phan tmg oxi hoa S? béi oxi khong khi:

2- 1 _ZESISZ_
2X S° = Sl + 2e K, = 1000592
4B
Op +4H* + 26 == 2H,0 K 0z IH 0
2 = 10 00592
Ax H)O — H+ + OH Kv = 10"
-2 -4
28” + 0y + 2H)O =— 251 + 40H- K = K;".K,.K, - 10*
Hoic ¢6 thé t6 hop nhu sau:
.. . 28 2
2X ST = Sl + 2e K, = 1000592
Oz + 2H,O+4e =—= 40H- 4E0,1om
Ks = 1000592
-2
252-+ O, + 2H> O — 281 + 40H- K = Kl .K3
Trong d6 E°0,/OH™ dugc tinh nhu sau:
— = 2H-0 4E%2/H20
Oy + 4H* + 2¢ — 2 K, = 10  0,0592
Ax H)O —= H+ + OH- Kw = 107
(0}
Sk ’
O2 + 2H)O + 4 == 4OH- K3 = 10 = K, K,

— > Eon = 1,23— .

14 x 4 x 0,592

= 0,401V
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\ rogr (0]
Tu d6 tinh duoc 4(EO; JOH- -EYs2-) coca

K = Kf.K3—> K= 10 0,0592 =10
2 (1diém). SnS; 1a sunfua axit nén tac dung véi (NHa)2S 1a sunfua bazo:
SnS; + (NH4)2S — (NHg)2SnSz (%)

SnS 14 sunfua bazo nén khéng tac dung véi (NHa)2S (sunfua bazo). Tuy nhién, d6i véi dung
dich (NH4)2S2 phan tng c6 thé xay ra vi, trudc hét (NHs)2S2 oxi hoa SnS:
SnS + (NHs)2S2 — (NHg)2S + SnS;
sau d6 SnS; tao thanh s& phan tmg véi (NHa)2S nhu phan Gng (¥).

Cau 5 (2,0 diém).
Silic c6 cau trac tinh thé giéng kim cuong.
1. Tinh ban kinh caa nguyén ti silic. Cho khéi lugng riéng cua silic tinh thé bang 2,33g.cm; khi
lwong mol nguyén tir cia Si bang 28,1g.mol ™.
2. So sanh ban kinh nguyén tur caa silic vai cacbon (rc = 0,077 nm) va giai thich.

3. Viét tat ca cac dong phan ciia phirc chat [Co(bipy)2Cl2]* véi bipy: { M>—<\7 )

Huong dﬁn chim ) i
1 (0,5 diém). Trong cau trac kiéu kim cuong (Hinh bén)

d6 dai cua lién két C-C bang 1/8 d6 dai dudng chéo d cua i

té bao don vi (unit cell). RE
Mit khac, d = aV'3, véi a la do dai cua canh té bao. kA
Goi p 12 khéi luong riéng cua Si. Iy T

Tir nhitng dix kién cta dau bai ta cé:
M 8.28.1
- M LP
PNV ~ 6.0210%4°

suyra: a= [8.28,1/6,02.10%%.2,33]*3 cm =1,17.10-% = 0,117 nm.

2 (0,5 diém). rsi= 0,117 nm > rc=0,077 nm . Két qua nay hoan toan phu hop véi sy bién d6i ban
kinh nguyén tir ciia cac nguyén t6 trong bang hé thong tuan hoan.

3 (1diém). Quy uge biéu dién bipy bang mét cung 16i.
a (0,25 diém). Bong phan cis, trans: ‘ Cl

\
7C07C| m

, . Cis Cl Trans
b (0,75 diém). Dong phan quang hoc:

Coc. A

Cau 6 (2,0 diém).

1. Axit fumaric va axit maleic co cac hing sé phan li nic 1 (ki), nic 2 (k2). Hiy so sanh cac cap

hang s6 phan li twong tmg ctia hai axit nay va giai thich.

2. Cho cac ancol: p-CH3-CsHs-CH20OH , p-CH30-CeHs-CH2OH, p-CN-CsHs-CH20OH va p-Cl-CeHs-CH-OH.
So sanh kha nang phan ung cua cac ancol voi HBr va giai thich.

3. Oxi hoa hidrocacbon thom A (CgHio) bang oxi c6 xtic tic coban axetat cho san pham B. Chat B

c6 thé tham gia phan tmg: véi dung dich NaHCOj3 giai phong khi CO2; véi etanol (du) tao thanh

D; dun néng B vai dung dich NHz3 tao thanh E. Thuy phéan E tao thanh G, dun nong G & nhiét do

khoang 160°C tao thanh F. Mt khac, khi cho B phan ung véi khi NHs (du) ciing tao thanh F. Hay

viét cac cong thirc cdutao cia A, B, D, G, E vaF.
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Huong dﬁn chéim:
1 (0,5 diem).

HOOC H HOOC H "00C H

H COOH -H' H COO" -H H ,‘COO'

F Axit fumaric F F
OH-Q OH-Q_ "00C COO
O— NOH =~ — RS —~ >:<
— -H' — -H' H H
H H H H
M Axit maleic M M~

ki(M) > ki(F) 1a do M c6 kha ning tao lién két hidro ndi phan tir, lién két O-H cia M trong qua
trinh phén li thi nhat phan cuc hon $o véi F va bazo lién hop M' ciing bén hon F'.

koM < koF ) 1a do lién két hidro ndi phéan tir 1am cho M' bén, kho nhuong proton hon so véi F'.
Ngoai ra, bazo lién hop M" lai kém bén hon (do ning lugng twong tac giita cac nhom -COO™ 16n
hon) bazo lién hop F".

2 (0,5 diém). Phan ting giita cac ancol da cho véi HBr 14 phan tmg thé theo co ché SN. Giai doan
trung gian tao cacbocation benzylic. Nhém —OCHj3 day electron (+C) 1am bén ho cacbocation nay
nén kha ning phan tng ting. Nhém CHs c6 (+1) nén ciing 1am bén hoa cacbocation nay nhung
kém hon nhém —OCHz3 vi (+C) > (+I) . Cac nhém —ClI (-I > +C) va —CN (-C) hat electron lam
cacbotion tré' nén kém bén do vay kha nang phan tng giam, nhém —CN hut electron manh hon
nhém —ClI.

Vay sap xép theo trat ty ting dan kha nang phan tng voéi HBr 1a:
p-CN-CgHs-CH20H < p-Cl-CeHs-CH20H < p-CH3-CsH4-CH20H < p-CH30-CgHs-CH20OH.
3 (1diém).

CHs o)

I
C
o= %
I
A B O
i 0 i
C_ H.O. t0 C—NH, H;0* C—NH>
@C/O + NHz ——> C—~ONH; g C—OH
(0] O (0]
B Amoniftalamat E G
i i
C C—COOC,Hs
@EC/O t CHsOH - ———> @ECCOOCZHE,
0 D o)
0 0
I I
C~0 + NHs(khidy) — > C~N-H
C/O 3 (kht, c—
| |
O O ftalimit F
7 7
C—NH; 160°C C—
: %—OH = ‘(‘:/N—H
G o) F o)
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Cau 7 (2,5 diém).
1. Hop chat 2,2 4-trimetylpentan (A) duoc san xudt voi quy md 16n bang phuong phép tong hop
xuc tac tir CaHs (X) v6i CaHio (Y). A ciing ¢6 thé duoc diéu ché tir X theo hai budc: thir nhat, khi
c6 xuc tac axit Vo o, X tao thanh Z va Q; thtr hai, hidro hoa Q va Z.
a. Viét cac phuong trinh phan tmg dé minh hoa va tén cac hop chit X, Y, Z, Q theo danh phap IUPAC.
b. Ozon phén Z va Q s€ tao thanh 4 hop chit, trong d6 c6 axeton va fomandehit, viét co ché phan tng.
2. Cho so d6 cac phan tng sau:

OH

7 N\a
@ HCHO_ 5 _NaCN H,0 0

oH- OME B——>C ——— > D1 + D2 + E (san pham phu)

Hay Vit cong thirc cAu taocua A, B, C,D1, D2 vaE. Biét E ¢ cong thirc phan tir C19H220s.

Huwong dan cham:

1.a (0,75 dém). CHs CHj CH; H CHg
| | t°p |
Hc—C=—CH, + H—C—CH; —— > HC—C—C—C—CHs
CHj H H CHs
2-Metylpropen (X) 2-Metylpropan (Y) (A)
Budc thir nhat gdm twong tac gitra hai phan tir trong mdi truong axit:
CHs H CHjs
CH3 chic‘:ici(::CHZ
2 HsC 7(‘; —CH, H* CH,; H 2,4,A-trimetyl-1-penten
CHs H CHg

HsC—C—C==C —CHj

CHg3 2,4,4-trimetyl-2-penten
R
HiC —C—C—C=CH> 1+ 1,
] CHs H CHs,
CHz H i ]
HyC —C—C—C —CHjs
CH; H CHs e
] CHs H H
H3C —C——cC =C 7CH3 + H2
CHs;
b (0,75 dém). — o. o)
o~ o 0~ CH,
0s \ / \ / .
Ry —C=CH, —»|R,—C—CH, | —>R—C—0 ZWHO_ p . Cc=0 + O=CH,
CH3 CHs CH3 CHs
z
[ O/O\O O\/O\/C<;:|3
\ /
R, C—c< o8 % Jp-c c-Ch —» g—CO 7
CHj CHs
H H H
Zn/H,0"
Q

R,HC =0 + CH3COCH;
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2 (1 diém). . So dd diéu ché p-hidroxiphenylaxetamit

CH,OH CH,CN

/@ HCHO /©/ NaCN /©/ H0 /©/
HO O Ho DMF Ho HO

A B C

OH o

>\ N
H,NCOCH
2 2 H,NCOCH, H,NCOCH,

C D1

San pham phuy:

OWO
cowe O 0L

H,NCOCH, CH,CONH,

Cau 8 (2,0 diém).

CH,CONH,

o._,_Cl

D2

1. a. HSCH2CH(NH2)COOH (xistein) c6 cac pKa: 1,96; 8,18; 10,28. Cac chit twong dong véi nd
1a HOCH2CH(NH2)COOH (serin), HSeCH>CH(NH.)COOH (selenoxistein), C3H7NOsS (axit xisteic).

Hay xé4c dinh cdu hinh R/S d6i véi Serin va axit Xisteic.

b. Hay qui két cac gia tri pKa cho timg nhom chirc trong phan tir Xistein. Viét cong thirc cua

xistein khi & pH = 1,5 va 5,5.

2. Sip xép 4 amino axit trén theo thir tu ting dan gia tri pH, va giai thich sy sip xép do.

3. Thuy phan hoan toan mdt nonapeptit X thu dugc Arg, Ala, Met, Ser, Lys, Phe,, Val, va lle. Str
dung phan tng cua X véi 2,4-dinitroflobenzen xac dinh dugc Ala. Thuy phan X véi trypsin thu
duogc pentapeptit (Lys, Met, Ser, Ala, Phe), dipeptit (Arg, lle) va dipeptit (Val, Phe). Thuy phan X
v6i BrCN dan dén sy tao thanh mot tripeptit (Ser, Ala, Met) va mot hexapeptit. Thuy phan véi

cacboxypeptidaza ca X va hexapeptit déu cho Val.
Xac dinh thir ty cac amino axit trong X.

Huoéng din chim:
1. a (0,25 diém).

coo COOH
@ @
HsN H HsN H
CH,OH CH,SO5
L-Serin(c4u hinh S) AXit L-xisteic (cau hinh R)

b (0,25 diém).

pKa (xistein): 1,96 (COOH) ; 8,18 (SH); 10,28 (NH*3)
pH (xistein) = (1,96 + 8,18) / 2 = 5,07

OpH=1,5: HS - CH; - CH (NHz*) - COOH
pH=5,5: HS - CHz - CH (NH,) - COO"

2 (0,5 diém).

Trinh tu tang dan pH, : AXit Xisteic < selenoxistein < xistein < serin
3 (1 diém). ‘ ‘

Theo dé bai xac dinh duoc dau N 1a Ala; dau C la Val.
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Thuy phan voi trypsin thu dugc: Ala-(Met, Ser, Phe)-Lys
lle-Arg va Phe-Val
Dua vao két qua thity phan véi BrCN, suy ra: Ala-Ser-Met-Phe-Lys
Vay X la: Ala-Ser-Met-Phe-Lys-lle-Arg-Phe-Val
Cau 9 (2,0 diém).
1. Viét cac phuong trinh phan tmg thuy phan metyl-a-D-galactofuranozit (A) va metyl-a-D-sobofuranozit

(B) trong mdi truong axit. (sobozo: 2-xetohexozo; ciu hinh C3 cta nd va cta galactozo khac nhau).
2. Arabinopyranozo (D-andopentozo c6 cau hinh 2S, 3R, 4R) duogc chuyén hda nhu sau:

1. LiAIH, H,O/H"

2.H,0 HOCHz-CHO + HOCHZ-CHon

Ara (CsHqq0s) CHOHH_ g HIO, |

Br,/H,0 H,O/H"
> ——

E CHO-COOH + HOCH,-COOH

V& céu truc cua B, C, D va E.
3. Hop chat A (C4HeO3) quang hoat, khong tham gia phan g trang bac, tac dung vdi anhidrit
axetic tao ra dan xuat monoaxetat. Khi dun noéng véi metanol, A chuyén thanh chat B (CsH100a).
Dudi tac dung cua axit vo co loang, B cho metanol va C (C4HgO4). C tac dung vaéi anhidrit axetic
tao ra dan xuat triaxetat, tac dung voi NaBHs tao ra D (C4H1004) khong quang hoat. C tham gia
phan tng trang bac tao thanh axit cacboxylic E (C4sHsOs). Xir 1i amit ctia E bang dung dich lodng
natri hipoclorit tao ra D-(+)-glyxerandehit (C3HsO3) va amoniac.
V& cau tric cia A, B, C, D va E.

Huwong dan cham:

1 (0,5 diém).
> ° N OH
*+)
OH OCH, OH ‘ OH ‘
OH H* OH H,0 OH
OH - CH40H OH 5 OH
CH,OH CH,OH CH,OH
A Cacbocation bac hai (kém bén)
HOCH CH,0OH HOCH
02H0 2 o 2O Ocion Mo O[O0 o
o OH 2 — >
OCHj3 - CH3OH -H* oH CH,0OH
OH OH OH
B Cacbocation bac ba (bén hon)
2 (0,5 diémy).
CHO
+ 0 O
CH3OH/H
- @owle O o >w0|v|e
Ala CHO
CH,OH
Ara B C
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; 0]
1. LiAIH, /

HOH,C OMe  n.or
2. H0 i, HOHZCM 0 CH,0H-CH,0H + CH,OH-CHO
Br2/H20 / 0
H +
> HooC JwOMe  HO' CH,OH-COOH + CHO-COOH
= HOOC
3 (1 diém).
CHO COOH CHO
H-OH <« B
CH,OH CH,OH = CH,OH
D-Glyxeraldehit E N c
~ MeO l
- Q CH,OH
0 MeOH o)
CH,— CH, — CH,OH
A B D

Thi sinh lam theo cdch khdc néu diing van cho diém
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